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[KS] I GBT(DX-f -v^V-^B^ra, Ji4te<Diattl^«J 

^^'cfA^'^. I GBT(7)X-f y^X^B^Od i /d t. d 

v/d t ^tqjsq-r^o 
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B$a)di/dt. d v/d t ^tqiffl-r-So 
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fJEai * ^ B^Femia (c<^ o T ^ (c ±^ 5? i± ma 

S/::c& C r ^ c <t ^ij^^ i: -r ^mffSS6ff^x ^ *v ^ > 
m fig $ ^ r I > ^ c <t ^ ^ <t r m E ffi Sfi fl^ X -f ^ > 

mffffififiJ^X^ V=}'>^m=f'0*f— hMCO 1 ~ 5 

[ii^jae] is*jsi ^fcl*^i*^2^c|si£^^n<b<r— 
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[O O O 1 ] 

C*^a)JS-r^ttfl5«'if] FET-V^i GBT 

Co O O 2] 

l^^Ol^m^ I G BTCInsulated Gate Bipo 

lar Transistor) ^fflt^fcmffff^^ ^ (0— gSW^rf: 

Ht&< izth-of zl. s^l 50 n Hl5lTrc/h$ <-r^>Ci: 

[0 0 0 3] LA^L>^fA^^>. iia^BB^CDiSJS'O^'^^ 
20 ^>XL stt^ — >:i->B#(Od I /d t OttJiPJ, 

lsl% (^^r#S 1 O) (*^— >;f:7B#(0d v/d t (DiJP 

y I GBT<DX^'V5^>^B#»c;Sd i/d t, iSd v/ 
[0 0 0 4] 

^^>^ij!)f*(Oi§jd i/d t^b, Sdv/d t-rbtt. m 

tt^^ (D ^ — ^ A<-<> / ^> mtt/c <t c ^ irlSa $ 

#^;♦^rl^^o C(oyc<S6^>/<— ^<0d v/d tA<^^ 
>C?<a^^J:^lC^f$(DT?. Ls' ^Cs' Icj:^* 

Ea)2^^ci&t^mBEJ^)tH3^D5?n^«fc^^c>:^:y. ^—^o 

40 <t36^t> I GBT<OX-r 'y^>^B$(Od i /d t , dv/ 
[0 0 0 5] miEffiSdff^X-f -yTV^^^T-fc^ I GB 

hffiaii^ji. h^tat^:*:^ < ur. I G 

^^<<^yia^i»C<^^A^^b I GBT(DX-r 'V^^V-S^ID 
50 m:^*3feaAtfil^$ttTl>*(iJ#§3^1-183214^. 
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^3-93457^, «^g|^6-291631^, nmm-3222A0 

^^^^10-150764-^^1) o L;&^L^d:A^•i. 

X-<*y^>^B^(Dd i /d t , dv/d 

[O O O 7] 

*TK^aA^^«*±^^®^(D«I^^^fT ^ C <t fc J: 
[0 0 0 8] *fc**^lC^3t^T^*. mEffiSflff^X-f 

^ ></^^co X -< ^ >^st)f^ ^sq^-r m-^ ^laii^i 

x-r >:?|-:?B#a>d i /d t . dv/ 

coo 0 9] *fc*«5^r'(*. -Effffiajf^x-f ^^>>5r 
^mt. mff^s&ff^x-r^v^>^^T0Sif^4*sBi (im 

^Sco^ —>7l- >X(* ^ — B#oas ^B^PbIIS 

}^x-<^:/^>'C/^^(osjg$^ai-r^^as^e:^. 

^•T-C0'$'~>;^>3^(*^ — >^:?B#(7)d i /d t, d V 
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Coo 10] $^lc**^-CM*. m^Ji^^Sai>:m* 

Tl^^©^. tetn:^n>T^>-9-^it>*xY*y^>^^^a) 

Co o 1 1 ] 

c<0ii#riSI|imffS9:^^e:i O8fccfco-C|g^$ 

>5)o laT. I GBT(7)®l<t^ff^^ffit>'^*:A<^:*:>r— hiE 

20 O 3 r*lt«ilHlK. 1 0 4r*>r— h«E:KaSSl?fc'5o 

Coo 1 2] 0 2tt I GBTCD^ — >3i->. @3{*^ — 

>:t3^cDi&f^ifiej^^^^it-r^.<Dr'fe<bo S2 (A) . m 

fflt>fciS^. 0 2 (B) , 03 (B) tmiZ^—ht&tK 

^x^<LXd \ y^d t. dyf^d t^mmi^tz^mm 

7^>S}f^^D0 2 (A) ^tpiL^^izm^^^.. ^fc. "J^-^lc 

30 \-mwi^WLiDtiitimt}ti^o^n(Di0im^7!^Lx 

Coo 1 3] @8 (A)'-(D) iZ. I GBTOJ-^f— hffi 

sfiisi^i o 1 tmiiFi&mm^^-'ta r i (*:^>fflcD<f— 

ta-efc^>o ^ — >3t->B#ttQ 1 A<:t>. Q 2 :? I^sg 
r% E1A<R1, Q 1 ^^LT I GBTCD-^f— htXS 
*y^PBlfcq3ftl$;h,'5)o ^ — >>i|-3?B^(*Q 1 Q2 
i)^^>^mX. E2A^R2, Q2^^Lr I GBTCO<r 

40 hffia^so^i^tt. 0 8 (A) fcflfi^T'^-rji^fczi 

^8 (C) (*7^>ffl<D<^— hIgfiiR 1 ^(om^. 0 
8 (D) hfetaR 1 i^B^FBl&iJfCRTieL/cii^r'fe 

^« il#a)<r— h^SS lout <!:'^?^— hSBEVo u t A> 
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(B) tzTT^r^^iznm^tjiR^mt^i^. nm^^Riz 
[0 0 14] ®2 (B)(o^^^^i5q(oli^^*. ie(d— ^ma 

GBT(D^— >:4->B^(Dd i /d t hm^COJi 
hStSi^:*;^ < LT<r- h1iff(D-h#jSS$il< 

^nm(0m2 (A) (DlS^tt. 'S»->:5i-><D 
^T^-fe!:. T2^St>WBli^fcmE^Ji^^-e:. T 

I* I GBTa)^-hmffoJ^#i$^^i$<fe. ^— 

(T1) (7>fe$i(D^9:Sq^SfcLrL^^. IGBT(0 

L. 0 2 (B) <Oii^<i:l^«fCd i /d t t<mmtstl 

i>o ^h>tz^ I GBT(D^— h^lIA<L^?>>fil^jS^fc 

±^t:i^ib. 02 (A) (DAtOfiP^i-tDri U^^m^COT 

v^i- ><7)S*i!i r* je <D ^ ^ 'tf mff ^ as * L r B#ra t ^ fc«i 

[OO 1 6] I GBT<0X-<*y^>^i$Jg^V3? h-fbL 
1631-^^) A^ti^^tlrL^^. ^*-h}S15t^«]ltx./cli 

^<DmWi^SL(oi^^nmtm2 (A) , 03 (A) tzm 

Sfbm, m0.iz:^^tsimmt<±ci>;itizu^^ igbt 
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yz? hititX^^fzlfW-rtzl^ ^$§^^6-291 631^, 

*#§i^8- 322240-^, nmw- 10-1 bm4^mizfzwi(D ^ 

OiZ^ IGBT<Ddl/dt, d v /d t Oa^B^O)^ 
J^^m^^^miZ^r:>Xtmt>^t<. hlSK^ttlfife 

^'5:^;i-r?«i]ia]-r'S d l / d t, d v/d t ^^^J;^ 

^f^o ^-h«tn;^«jSi^*:^;ir*tt. igbt 

10 (Ddi/dt. d v/d t ^ffl)*lL/c^, ^s^^^CD^EE 
Ji^^Fb1T3 (gl2 (A) , 03 (A) #HS) (O^relfC 

>>f6<^t>i d i /d t , d v/d 1 6<i^«t>6^f,3iL^c:^t 
#<t?y. ^-r 5>^A^•igt-^>5.tx•<'vT>^^i^A^ 

[OO 1 7] *:«?Br'(±. >^>(Dfi^fCjECD>^^ 

^mtmzmit-r^mtiT]}^^mtm 

nxj^^iSit t^\zm^^±^^-^^mti±m-^m^. ^ 

^Lrt>«>o «*T^^sa)afef^^raT2^ 

m^Ji^^e:(Di&ft^raiT3^s<-r'&c<ti*>tr 

<. s*Ji^¥-sa)SSf^^raT3^te<-r^cif*>f- 

j:y. m:^T^^¥^e:6^•bm:bJl^¥-®->vttIgli^>s^-fs 

>^(D1»|faifcJ: 3il3|k3£pd I /d t , dv>^dt<OlE 

[OOI 8] ^lHlife^A<3^©IICfflt>/c3.3 k 

V-1 2 00A O I GBTCDii^li. ±lsIl^a>-<>^ 
^'S'^X^I O O n H-eSa5®E2 k VA^ -Jr 
?i±^<t. ^t"— hffil!)^©a>aJ*A^^> I G B T (7)±li;7iE 

^ s . ±«3Ka>:a:^±A<y d i / d 1 6<^4j6 o o o a 

40 //is-efeofco ±11321 20 0AfC3t*,Ji 

T=^<S®35 ( 1 2 O O A)/|(P«J|d i /d t (6 O O O 
A/ju s) =0 . 2 M s 

r*fe^» (T 1 1 . 7 /i s ) o -<Z>J: ^^ttlt^. 

-t^^S:0±^««FB^T3^o.2/ti s J:y:*;:^<LT^ 

<<!:. '®:^Tl^^®:(0Tl^«BFBlT2=Td + T=1 .5 
/is + 0.2jusA>^. T2 = Td+T-T3<D®H-C 

d i/d \(nnmt^^x^^:Lht^^t^^^ fzfzL^ 

T3 = Td+T(iT2 = 0<t>ify. m>3T|^^e:A<®I<^ 

50 LUl^^tlzUiiOXs |Si^A^tt^>o ll[Sfcr*>r— hffiSft 
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(*d i/d ta)«liWSA<tiai[fc^<bL3tfL>^||^:S-r'5 
[0 0 1 9] U±<D^olz:^^m(Dm:^(Dli^mit. bHSE 

t<. m^.i^mtiT^^^o^ii' (T2) ^!it^(o^*-h 

^ ^ 5 >^ (IBPbIT 2 fcJtit) A^M6>(c-r;»xr 4, d i / 

d t. d v/d t t^^mtzmiti.ui^ti^'^ g *y ka^ 
y d i /d t , d V /d t (D«iitaiA^prfig3tf(Dr', iim 

^^a)di/dt. d v/d ta)«iJfflJrc5gffl-C#'&i:L> 

[00 2 0] la-h. I GBTOJ^' 

->:^->®)^t»Cft^L-CS»^Lr^/cA<. El3 (A) iz 

[002 1] 113 (A) {t:^nm<o^mm. S3 cb) 

i^U^(Of-h^tn,^:^^< LTd v/d t ^nmLtz 

»j^^itigLr^^^. @3 (A) (o^^mmommmx 

i^mmt<±^'t^m^t<m^—mv^^<DiztiLx. m 
3 (B) (om-^i^WL^om^tm-^t^x^^iz^wzu 

•^Tl^^C^:A<5^A^^„ C;h.l±08 (A) fclRfil'TfS^ 

mh>-^i>^'^izm<o mmw&c^jt. zii^<?^ms.t< 

i&i^t^iz:^^<^ ^<U^\zU^X2micJi±i3n^ts< 

xm'f^itxi^^ t ^iz\tmm^&^iYrm^:^iom'^ti< 
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[0 0 2 2] -:&*fg^(DEl3 (A) (Om^lt. lltl^ 

iiitwfcprif LT Joy. ^ u^^ml^a5^5l^i:c^r'(* 
coo 2 3] 0 4(*. *lBqga)ffe(D3lfi6i5i|<Df^l§?&ji^-r 

^0{Z\ GBT^-ixrL— ;H O2(DIGBTC0X^^y^ 
></B$<Od i / d t . d v/d t r*il^B^om35®ffi, 

aaClctortt, -SI— >?h:7B*<Dd v/d tA<@1 1<D 

20 -^-eiid v/d t A<ie&^y.-bfctip«5$tt. >:ii->ii 

[00 2 4] :*:|l35S0qrM*. ^^-tE >V-<DmttX'mmWi 
BE^mmn>:itlz^i)^ m^I^T^Si oetDSfti^^ 
m T 5 Jil^^S: 1 o 5 (omi^mii T 6 --s.a>^Ml 

u^tz\^tzit<^x't(DWii^mmT s^m.< i.xi^^^ m 

.>^:7B-^(Dd v,--d t ^i^)9f^fc-r^»Ci:fcj;yS|iHUr 
30 t^-So ^JS. ccT-rid i /d t , d v/d t 

v/d 1 6<tt[?¥-r^^sa («^r#m3smfiE. ziu^^ 
Co 02 51 msit^ ^^^(on^ommm^iTi^ 1 gb 

1, Q2i:V-htS!3iR 1 . R 2t<mWzm^^tL. ^ 

^rc2iaa)mEE±^. tk^sisoi. 5 0 26<-t*if:: 
40 mmizmim^tixi^^^ mi3±m: tk^ssoi, 5 

O 2(*^tL^*;h.=i>T>1t (CI. C2) (ttStt (R 
3, R4) (Q3. Q4) a)3fe5ljmitT*4i 

fi!c$^^rt^^^o X-f'V^ (Q3, Q4) <0^—\-lt^— 

hsffi^ai^s 5 o 3 (Dtt;«£§g 1 ai; 2 (Da3*rci$isi 

;KrJ3y. it«^§gi S:tf:2(0Sfif^(*. -lett^'ttS^mff 

o 8 - 1 , 10 8 - 2j6^^(ositma^:<7'— 
^«^(DltR^zJ:•^r«lJ^aI5n*<*:^^c3t^ort^^o ^ 

— >3!|->aftf^tt;^(DJ:^frfT^tL^)o Q1, Q3A«;!|-:7 

t^ag. Q2. Q 4 36<?f >ttagfcfct>r. qi. qsa^jT 
50 3?t^S&l. Q 1 A<;i->«al(c^;b^<t. ®3BE l - (c 
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1, R3) -R 1 -Q1 - I GBTOXf— h-aiS^y-Sr 
-[ t R 3 (Z^W^^tli>ii<^ StOI* I GBTOy— 

R1, R3r'^^^m32fcia^>*t. **e9(Dm*i^T^ 

[0 0 2 6] 5fefc, <r-h®ffA<JtSL. ttKSlCD* 

— h^iJSCDfSKi*. ®SE 1 -Q3-R 1 -Q 1 - I G 

Q3A<:?*->-r«>li:Bir<DC 1 l*El5fC5T;rS1ifc^m5^tL 

Qon=C^^x(E2+Vt h) 

Qo f f =C,^x (E 1 — V t h) 

TI^^Fb1(T5) JCttC 1 . C2lc1l«$;tx^m^A<C 

(OQon. Qof f <o«^^^:e^^i•^sf^c^?-5<fc^fc 

i&^A<ll^^cffll^fcI GBTco^igW«tS^;h.'5)V 

— hS^^^^I^ (E1=15V, E2 = 10V) T'(*. C 
1, C2<D§fi^ I GBT<0<r— h2&SC,„<D1 -5^ 

[0 0 2 8] me it. :^mm(Onm<Dmn^i^^ \ GB 

©so 1, 502<0i®LM*. (Q3, Q4) it 

iS5ijfc|gta; (R5. R6) ^sitrt>$j;a-e&*o x-r 

-y^ (Q3. Q4) <0:^>^mt. t<0^—>f.AtiiZ^ 

oTpr^-r^)C<t tprtfeT'fc^>A^ c(7>*i^(i}gtJt (r 

5, R6) ^ifiADLTC 1 (Dj&mB$^l&^:*:^< LXm 
^Ji^aifS (T3) ^fr^fcfiqT'fe-So 

[0029] @ 1 3 (i^. :^nm(ommm<omn ^^-r i 

(i, R 3 , CI fcH^J^C R 5 1 R 4 ^ C 2 izM^ltZ 
R81A^lft^t't>*tTl^^►.^r'fe^o X-f (Q3, Q 

4) 6<;*->L/c4*S§r*(D^-h|gtft(*ia5#<t=ti^>fflA^ 

R1+R5. 3t-:7ffli6<R2 + R6T'fc^>o R5, R6^ 
:^^<-r>SB^(*'ta>5i'R 1 , R2^/|v$<-r'5>A^ 0 6 
(OlS^fiRl, R 2^/J^^ <-r«Ki:. R34tC1&t):R 
4 <t c 2 fza^tL^®3SA<ilS9fi«i/c^;b*fl)T*lHlKS:»f A< 

(R51. R61) ^R3, CI &1>:R4, C2 



(6) ^^32 O O 0-2 2 8 8 6 8 (P2000-228868A) 

10 

* Tfcy. Q3 6<?i->Lfciis^i*c 1 tzmm^ttxi^tzm 

3(0:^>^tK(0B^m^{Z^^Xnt>tl. 3>^>-itC1 

(r>WLmzt^U'ox:^nm<om^±^^^<D^ss.m^mtz 

IB§-r^A^ Q4. R4, C 2 — >7^3'B#(Dm*TK 

[0027] 3tffc\ =l>T>-9-C1. C2(*X>r'V5^> 
10 ^B#F«1 (T1, T4) <DS$i<Difl*I4,A^*arl^^o ^ — 
>^>BiI(* I GBTCD^— h#SC^^Ii^^:^XE 2fC 

- (1 ) 

■X- t h ^T'OfifcTO^I* 

• • (2) 

izmmtzmmLX. R3<tC 1 StJJR4<tC2frg5tt-5» 

20 [0 0 3 o] 01 2r*. :^mmo>mm<omm^iri-r \ G 
3. Q4) (D^—:^m^(omt^mmLxi^^i^x^ 

R3-R 1 - I GBT©^— h<D<iKr'Rl*D5?tt-6o f 
R 3»c^AD$tt-5>®Efzj: Q 3 (O^i S ^ Am^ 

$^fciic3-R5(D^^r'Q3cD^— xmaS 

i b 1 d<3SttQ3A<;i->-r'5)« LA^ UQ 3 A<7^>-r -6 t 
Q3^z:R]*D$;t^rL^ycmEA<i6TLr'<— xmi^ i b ■: 

30 t<^t\.u<u^<r>x. t^mitc 3(D^mfi^tQ3(Oh 

■To 3fc(::R7^^Lr'<~xm3S*<ja*i.Q3A^7|->f 

<t. C3 ^m35<t LT i b 26<jj5H^(o-e. ^(omitR 

Ca>ii^(Dm*TKSiraT 2&IK«^Ji#^Fb1T 3 ttC 
3. R5fc<fcorlt^t,:h,^)Ci:f*?Bd-Cfe^„ 

[003 1] mi it. :$imm<omme^^7Fi-r i gbtcd 

(r>mmmx{tmti±^^$SLi o5:&.lsmtiTn^^^ o 
Gtm^^s^^ oi tm.Wzmi^^tiXi^^t<. Z(om 
mmxitmti±^. TK^as 01,5 o 2 A^sisb^a 
1 o 7 rc3fe5»jfcfg«-r^)o m^Ji^. T^^es o 1 , 
5 o 2xmw\^^t^i^(otiiti^/<^ /<:^-ri>^tiz^ 
y. thtimti<DTn&u±^^^mi^xi^^. mmtm 

[003 2] *|gi^tt I GBT-V^FET^OOUffi 

igififF^X^ ^v^>^m^(DX^ -y^^^B^CDd i/d 
50 t, d v/d t <7)fq)$iJ<5:t>^Si^^A>t>Si^LT^/iA^ 



I 
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[003 3] 

mEffisa ff^ X ^ > nv X ^ ffl t Ntc 
lEiKififtcoSd i /d t^b, ;sd v/d t^t6^t»<*. 
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[03] **5«(0*!i6«iI<oa<t^!ttBB-r^tc«)(D^-> 

[0 4] ;*:^e^(Dffe(DllJ£0y^7Kf 

[0 5] 01 (DII)5g0l|(Dmi:^6(lg]K4i^0r'&^o 

[06] ms(o^i:^^m^(Dmmmx^^o 

h i£SD[Hi%(D^tg4ii£0 r- ^ ^ o 

[08] "^^^mm^co^—hmwim^a^nt^^mti^m 

[0 9] :*:^^>t*^T-fe'5 I GBT^ffllNfcSBEiK-O 
/ $^ (7) - ^ W 0K0 r- ^ o 

[01 o] mi^±,t<^)mEE^mm-ri>:^'t^<^^mx*^ 

[011] I GBTtOd v/d t 

[012] mso^mmcommmxh^. 

[013] 06fC:^-rii<*W@K<Dl^J^«II-C'fe'So 
[?^-^(DS4^] 

1 O 1 "-tr— hSS!l0K. 1 O 2— I GBT^VJ.— 

20 1 0 3- -ItKlHlK. 1 04 ->f— h«ffi3Nfeas. 10 

5'"®*±.^^a. 1 o 6 — m^TK^^s. 107-ffiaij 
1 o8"S^miE»^¥^So 
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